Mitomycin C-induced cell death in mouse lens epithelial cells.
The mode of action of mitomycin C (MMC)-induced cell death in lens epithelia was investigated using cell culture system. The cytotoxicity of MMC on alpha-TN4 mouse lens epithelial cells (LECs) was measured by using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT)-based assay. To determine the type of cell death induced by MMC, we stained LECs with acridine orange and ethidium bromide, and performed TUNEL assay and electron microscopic examination. The activation of MMC was also investigated with N-acetly-L-cystein (NAC), a free radical scavenger, and dicumarol, an inhibitor of DT-diaphorase, to analyze one- and two-electron reduction pathways involved in the activation of MMC. MTT assay showed that 400 microg/ml of MMC decreased the cell viability of the control cells to 45%, and the cytotoxicity of MMC on alpha-TN4 cells was increased in a dose-dependent manner. Based on the results obtained from acridine orange and ethidium bromide staining, the TUNEL assay, and transmission electron microscopic examination, we confirmed that MMC-induced cell death, at 400 microg/ml of MMC, occurs with necrosis as well as apoptotis. The treatment of cells with 2 mM NAC for 1 h or 20 microM dicumarol for 30 min, prior to 5 min of MMC (400 microg/ml) treatment, restored the growth suppression to 76 and 80% of the control level, respectively. In addition, the cotreatment of cells with NAC and dicumarol restored cell viability to 90% of the control level. The cellular death in MMC-treated LECs showed the involvement of oxidative stress in this apoptosis accounting for 22% of the observed cell death at 400 microg/ml of MMC.